Resistance against Friend leukemia virus-induced leukemogenesis in DNA-dependent protein kinase (DNA-PK)-deficient scid mice associated with defective viral integration at the Spi-1 and Fli-1 site.
Retroviral DNA integration is mediated by the viral protein integrase. However, elements of the host DNA repair machinery such as the phosphatidylinositol 3-kinase (PI-3K)-related protein kinase family system would play a role in the integration of viral DNA into the host DNA. Here, we show that a host PI-3K-related protein kinase, DNA-dependent protein kinase (DNA-PK), plays a role in the specific integration of retroviral DNA and induction of retroviral diseases in vivo. DNA-PK-deficient scid mice inoculated with Friend leukemia virus (FLV) exhibited a random integration into their genomic DNA and expressed the viral envelope protein gp70. However, the specific integration of FLV at Spi-1 or Fli-1 sites did not occur in association with the significant resistance of scid mice to FLV-induced leukemogenesis. In contrast, the knockout of another member of the PI-3K-related protein kinase family, encoded by the ataxia telangiectasia mutated (ATM) gene, resulted in mice as sensitive to FLV-induced leukemogenesis as the wild type mice. FLV was specifically integrated into the DNA at Spi-1 and Fli-1 sites with significant expression of these transcription factors. These findings indicated that DNA-PK would be essential for controlling the in vivo integration of FLV at specific sites as well as the susceptibility to FLV-induced leukemogenesis.